Norepinephrine and BRL 37344 stimulate adenylate cyclase by different receptors in rat brown adipose tissue.
The beta adrenergic activation of adenylate cyclase was examined in membrane homogenates of rat interscapular brown adipose tissue (IBAT). In control membranes, isoproterenol and norepinephrine (NE) stimulated adenylate cyclase with activation constants of about 20 and 300 nM, respectively. Exposure of rats to 4 degrees C for 3 days increased the maximal stimulation of adenylate cyclase to these agonists but did not alter the respective activation constants. The beta 1-selective antagonist 1-(2-cyanophenoxy)-3-beta-(3-phenylureido)ethylamino-2-pr opa nol blocked isoproterenol stimulation of adenylate cyclase in control and cold-exposed membranes at a concentration 100 times lower than did the beta 2-selective antagonist erythro-dl-1-(7-methylindan-4-yloxy)-3-isopropylaminobuta n-2-ol. These data indicate that typical adrenergic agonists stimulate IBAT adenylate cyclase via beta 1 receptors. (R*,R*)-4-[2-[2 [9 3-chlorophenyl)-2-hydroxyethyl]amino)propyl) phenyl]phenoxyacetic acid (BRL 37344), an atypical agonist with activity at the beta 3 receptor, stimulated adenylate cyclase in control membranes with an activation constant of approximately 700 nM. Membranes of cold-exposed rats exhibited a high affinity response to BRL 37344 similar to that seen in control membranes and, in addition, a low affinity response. BRL 37344 stimulation of adenylate cyclase was unaffected by 1-(2-cyanophenoxy)-3-beta-(3-phenylureido)ethyl-amino-2-prop anol, whereas stimulation by NE or epinephrine was potently blocked.(ABSTRACT TRUNCATED AT 250 WORDS)